Pentobarbital tolerance and withdrawal: correlation with effects on the GABAA receptor.
A model for the development of pentobarbital tolerance and dependence was characterized and correlated with changes in radioligand binding to the GABAA-benzodiazepine receptor chloride channel complex. While one day of pentobarbital exposure decreased the duration of loss of righting reflex, tolerance to the hypothermic effects of thiopental and barbital took 7 days to develop, indicating that pharmacokinetic and pharmacodynamic tolerance are separable. Increased sensitivity to pentylenetetrazol-induced seizures was first observed after 3 days of pentobarbital exposure, suggesting brain areas involved in seizure control develop tolerance to, and dependence on pentobarbital faster than those involved in temperature regulation. Acute exposure to pentobarbital in vivo did not affect cortical binding of [3H]muscimol in vitro, while tolerance caused a decrease in binding due to an increase in the low-affinity site KD. Pentobarbital tolerance also caused a decrease in the cortical binding of the benzodiazepine, [3H]flunitrazepam. These observations suggest that the acute effects of barbiturates on the GABAA receptor complex are reversible, while tolerance causes receptor modifications which may be related to the development of physical dependence.